Haemangioendothelioma is a rare malignant vascular tumour. It has a wide distribution in the various organs and tissues of the body and may manifest itself at any age. Growth may be rapid or slow and is infiltrative in character. Metastases are frequent and generally blood-borne, although occasionally there may be lymphatic spread. Farr et al. (1970) report on 21 patients with malignant vascular tumours of the head and neck region seen during a 39-year period between 1930 and 1969 . Ten of these were classified as angiosarcoma, one of which occurred in the maxillary antrum. Other sporadic case reports of haemangioendothelioma in the nose and paranasal sinus have been recorded (McClatchey et al., 1976) .
The ultrastructural appearances of malignant haemangioendothelioma have rarely been reported. Rosai et al. (1976) , Steiner and Dorfman (1972) , and Ramsey (1966) nasal cavity and ethmoid sinuses and extended posteriorly into the nasopharynx. There was extension into the orbit with displacement of the globe anteriorly and laterally. Conventional tomography showed bone erosion of both sides of the nasal cavity, the left orbit, and the floor of the anterior cranial fossa. There was no evidence of metastatic spread.
Because of the site and extent of the lesion, surgical removal was deemed impossible, and treatment by a combination of chemotherapy and radiotherapy was initiated. The Price-Hill chemotherapy regime was used. This is a schedule of different chemotherapeutic agents given in sequence designed on a cellular kinetic basis to achieve partial tumour synchrony. The treatment is given in two 477/ group.bmj.com on June 21, 2017 -Published by http://jcp.bmj.com/ Downloaded from Robert M. Williams and J. N. Thomas stages. A first stage as an inpatient was given as two courses separated by an interval of two weeks. Following this, external irradiation of 5100 rads was given to the left nasal cavity and paranasal sinuses. The second phase of chemotherapy, given as an outpatient, followed radiotherapy and comprised six treatments at three-weekly intervals. The drugs involved were vincristine, bleomycin, methotrexate, hydrocortisone, and 5-fluoro-uracil. Folinic acid was administered 24 hours after the course to reduce the possibility of bone marrow suppression.
There was a notable response to the first phase of chemotherapy with regression of tumour and relief of pain. This was maintained throughout the period of radiotherapy but there was a recurrence shortly after this had finished with expansion of tumour and return of pain. When the second phase of chemotherapy was started further regression of tumour and relief of pain was achieved. Ten months after treatment the patient remained symptom-free with no tumour visible in the nasal cavity. A repeat computerised axial tomography scan at this time confirmed total regression of the tumour.
Material and methods
The small curetted fragments were fixed in both neutral formalin and glutaraldehyde for light and electron microscopic examination. Material for light microscopy was stained with haematoxylin and eosin, and reticulin was demonstrated by the Gordon and Sweet technique, including nuclear-fast red counterstaining. Tissue for electron microscopy was post-fixed in osmium tetroxide and embedded in Araldite, and ultrathin sections were cut and stained with uranyl acetate and lead citrate. Grids were examined with a Philips EM300 electron microscope operated at 60 kV.
Results

LIGHT AND ELECTRON MICROSCOPIC OBSERVATIONS
The tumour tissue was composed of fibrocellular fragments in which were closely packed, irregular sheets of basophilic, polygonal cells. A vague vascular outline was maintained in places, although in the main this had been eliminated by proliferating sheets of tumour cells which had clearly abandoned the function of defining vascular spaces (Fig. 1) (Fig. 2) . A conspicuous feature was the presence of lymphocytes widely scattered throughout the tumour tissue (Fig. 2) . Although much of the tumour was poorly differentiated, some areas did reveal a better differentiated pattern when examined with the electron microscope. These areas include vessels with a lining of polygonal and columnar endothelial cells, which rest against a reduplicated basement membrane and are connected in many areas by tight junctional complexes (Fig. 3) . Osmiophilic dense bodies and glycogen are prominent, and there is some trend towards cytoplasmic membrane outgrowths and pinocytotic vesicle formation (Fig. 3) . Pericyte processes are found insinuated between the reduplicated basement membrane (Fig. 3) . The major portion of tumour showed no resemblance to or derivation from blood vessels. It had two broad patterns: those characterised by pleomorphic cells loosely aggregated, and those compacted into a tight pavement fashion. Intermediate forms were also noted.
Those cells that were loosely aggregated were made conspicuous by the presence of cytoplasmic out-and in-foldings which produced numerous intracytoplasmic vacuoles (Fig. 4) . Glycogen, ribosomal rosettes, lysosomes, osmiophilic dense bodies, pinocytotic vesicles, and microfilaments also figured to different degrees within the cells. Further, in many regions erythrocytes had infiltrated between tumour cells. In general, the tumorous areas were demarcated from the surrounding fibrocellular stroma by a dense, collagenous band which included many pericyte-like processes. The overall cellular architecture progressed from the loosely cellular to the compact (Fig. 5) . Despite this alteration, the cytoplasmic structure was in essence similar. Slight variations included decreased nuclear heterochromasia and increased glycogen and free ribosomal particles.
Discussion
From the histological point of view the tumour has classic appearances with a spectrum of changes from well to poorly differentiated. A vascular pattern is maintained by the well differentiated tumour and is characterised by plump elongated endothelial cells resting on a reduplicated basement membrane. There are some endothelial cytoplasmic outgrowths but no intracytoplasmic vacuolation. The poorly differentiated tumour has lost its vascular identity, and there is a succession of cellular patterning from loosely aggregated cells to compact polygonal forms. A pertinent negative observation was the absence of Weibel-Palade bodies, reflecting perhaps the general undifferentiated nature of this tumour. Many erythrocytes are insinuated between the more loosely arranged cells. A characteristic and diagnostic feature of the less differentiated tumour, which is easily visible with light microscopy, is the presence of intracellular vacuolated spaces associated in many areas with cytoplasmic outgrowths and fenestrae (Fig. 4) . The significance of these has been reviewed by Rosai et al. (1976) . One theory is that they represent some intracytoplasmic attempt at lumen formation analogous to the intracellular caveolated spaces found in many adenocarcinomata, but with which they should not be confused.
The treatment of choice for haemangioendothelioma is regarded as complete surgical excision. In this case surgery was not possible because of the site and extent of the tumour. A combination of chemotherapy and radiotherapy was used to bring about fibrosis and shrinkage of the tumour and so produce relief of symptoms. The treatment was regarded as palliative and the overall prognosis poor. Previously reported treatment with chemotherapy using single agents has been notably unsuccessful. The favourable response of this tumour to Fig. 5 he cels are ery comact wih litte interellula spacig. Mitohondri, glycgen, cyoplasmc vesiles an cisternae of granular endoplasmic reticulum are prominent. x 9200.~~~~~~~~~~~~~~~~~~~~~~~~Sh a multiple drug regime such as the Price-Hill schedule has not been reported previously (Price and Hill, 1977) . This provides some grounds for optimism in the management of inoperable tumours and emphasises the importance of an early and accurate diagnosis which can best be achieved by the use of electron microscopy.
